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Pressure-dfstribution measurements 'have been obtained on two lare . 
scale semispas wing-fuselage models having 45O of sweepback, &~l aspect 
ratio of 6, a ta+r ratio of 0.5, and l&percent--thick sectfons norms.1 - 
to the quarter-chord line. One wing model bad no camber snd no twist 
and the other was cambered and twisted for approximately elliptic load- 
ing at a lift coefficient of 0.4. The tivestigatim was conducted at 
a Reynolds number of 8 aKLlion sad a &ch number of 0.2. Swnwise 
distribution of local lift coefficient, local center of pressure, and 
stalling characteristics of the wLngs are derived from the pressure 
data. Predicted characteristics frcmthe Weissinger theory are cm 
pared with the experimental results. 

The camber and twist significantly improved the upper surface load- 
ing of the wing at a lift coefficient of 0.4 through a reduction in the 
peak negative pressure coefficient from a value of 4.4 to 4.5. In 
the upper lift range, the onset of lead-dge separation on the wtig 
was delayed from a lift coefficient of 0.65. to 1.09. Above a lfft 
coefficient of 0.8, the instability of the wing was reduced but not 
eliminated by ca&er and twist. 

An analysis of the pressure data far both of the swept wings an& . 
for comparable sections tested twc&Jmensioz~lly showed that the stall- 
ing behavior of the outbcard sections of eachwing closely resembled 
that of the tw~imensfonalsection. Hence, ftwas deducedthatthe 
stalling characteristics of the outboard sections of these swept--back 
wings were not greatly affected by the s-wise flow of the bomdary- 
layer air. 

The basic and additions1 span lcedings computed by the Weissinger 
method showed generally good agreement with the experimentaldataat 
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moderate lift coefficients. At the higher lift coefficients the agree- 
ment became less satisfactory as the experimantal spanwise center of 
loadmovedinbcard. . 

Theoretical studies of the load distribution on sweptiback wings, 
for subsonic flow (reference 1) as well as for supersonic flow (refer 
ence 2), have shown that significant imgrovements in the cruising or 
high-speed performance of highly swept-back wings could be achieved 
through the use of camber and twist. Similarly, from a low-speed stand- 
point, such camber and twist appeared advantageous as a means of alle- 
viating some of the landing deficiencies of higGspeed plan forms. In 
order to exemine and evaluate the lo-peed advantages of camber and 
twist, two 45O swept+back wings of aspect ratio 6, one cambered and 
twisted (as descrfbed in reference 3) for a lift coefficient of 0.4 and 
the other uncasibered and untwfsted, were tested. Force test and tuft+ 
study results obtained at a-Reynolds number of 8 million and a Mach 
number of 0.2 were reported in reference 3. Since over-all force char- 
acteristfcs and tuft data are inadequate for purposes of a detaFled 
study of the flow on a wing, extensive pressure-distribution data were 
also obtafned and are the subject of this report. Included herein with 
the pressure data are the loading characteristics across the span as 
determ5ned from fntegrations of the pressure data. 
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NUPATICN 

The se&span-wing data are presented in the farm of standard NACA 
coefficients and symbols which are applicable to a full-span configu- 
ration. Moments are referred to the quarter point of the mean aero- 
dynamic chord (see fig. l), and all coefficients are based on the dfmes 
sions and area1 of the untiiisted 

CL lift coefficient 
0 s 

C& maximum lift .coefficient 

Wing. 

'The projected area of the cambered, twisted Ging at O" an@;le of attack 
of the wing-root sectian was approximately 0.5 percent less than the 
area of the untwisted wing. 
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local lift coefficfent 
( 

local lift 
qc > 

local pitching-mamsnt coefficient referred to c/4 

( local pitcbing moment 
qc* > 

drag onsemispanwing 

liftonsemispaswing 

pitching moment on S8miSw wing 

Reynolds nuniberbased. one 

area.of semispan wing, square feet 

span of complete wfng, feet 

local chord measured parallel to plane of s-try, feet 

wing mean aerodyuuuic chord ,feet 

free-stream d-c pressure, pounds per square foot . 
free-stream statfc pressure, pounds per square foot 

local static pessure, pounds per square foot 

distance frm leading edge along chord line measured parallel 
to plane of symmetry, feet 

3 
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Y 

a 

d 

sl 

perpendicular distauce~from plane of symmtry along semispan, 
feet 

angle of attack of wing root section, degrees 

angle of twist with respect to root chord (positive for washin), 
d8QT88S 

2Y fraction of semispan b 
( > 

MODELANDAl?PARATT.JS 

The principle dimensfcms of the .-two semispa~~ wing-fuselage mcdels 
used in this investigation are shown.in figure 1. The tunnel floor 
served as a reflection plane, and the models were supported onaturn- 
table fixed to the wind-tunnel sfx-component balance System. A view 
Of the SemiSpan t&St i'II&al&3tim iS shoun in figure 2. 

Except for camber and twist, the two wing-fuselage models were 
identical, hating 45' of sweepback of the quarter-chord line, an aspect 
ratio of 6, and a taper ratio of 0.5. The ulzmb8r8d, untwisted Wing 

had the NACA 64~010 section normal to the quarter-chord line. The 
Cambered, twisted wing had the NACA 6k810,a = 0.8 (modified as shown 
in reference 4) section normal to the quarter<hord line (coordinates 
given in table I). This wingwas twistedtoprovide lOowashout 
(streamwise) at the tip, as shown in figure 3. The quarter-chord line 

was used as the axis about which the sections normal to quarter-chmd 
line were twisted. The surface cantour of the wing was then generated 
by Straight-line elemSntS between equal percent-chord points of the 
sections. The tips of the wings were formed by a half body hating a 
radius equal to the corresponding half thickness of the tip section. 

The fuselage consisted of halfa body of revolution with a fin* 
ness ratio of 4.9. As shown in figure l,..the midsection was cylin- 
drical with a 2.Moot radius while the nose and tail fairing contour 
was generated by an arc with a radius of 12 feet. The wing incidence 
for both wing+body combinatfons yas zero, based on the angle of attack 
of the wing-root-section chord line with respect to the longitudinal 
axis of the fuselage. 

Each wing was eqtipped with 240 st&ticpressure orifices.equally 
divided among six spanw$se stations and distributed streamwise, as 
shown in figure 3. 

. 
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TESTS AND c~cTIoNs 

5 

. . 

Measurements of pressure distribution were tie on both models 
tbroughansngle-of-attackrange fromOOtotheasgle for-. These 
data were obtained at a Reynolds number of 8 million based on the mean 
aerodynamic chord of 6.21 feet. This Reynolds nu&er corresponds to a 
dynamic pressure of about 55 pounds per square foot and a Mach numb8r 
of 0.2. 

The angle-of-attack data were corrected for tunnel~ll effects by 
the addition of the following correctlm which was derived from refer- 
ence 5 for an unswept+semispan+wing installation: 

ht= 0.26 cL 

RE3DLTSANDDISCCSSION ' 

The pressur8&istributicxl investigation was undertaken on these 
wfngs.for.tbe pur-pose of showing the effect of camber snd twist on the 
aerodynamic loadingasdtoprovide a msags bywhich the stallingbehav- 
ior of the wings could be analyzed. The aerodynamic loading of both 
wings is indicated by the results presented in figures 4 and 5, and 
the stalling characteristics of the two wings are described with the 
aid of'the results presented in figures 6 to 9. The basic pressure 
data for the six rows of pressure orifices for eachwing at angles of 
attack ranging from O" to the angle fen: stall, fram which the afore- 
mentioned results were derfved, are presented in figures 10 and 11. 

Loading Characteristics 

Spanwise distribution of local lift coefficient.- In figure 4 is 
given the spanwise variation of local lift coefficient ~7~ for the 
uncsmbered, untwisted wing (hereinafter called the plain &g), and the 
c&ered, twisted wing. The curves,. derived from the integration of 
the areas under the pressure diagrams of figures 10 and II, were deter 
mined for angles of attack* corresponding to lift coefficfents of the 
plain wing of 0.2, 0.4, 0.6, and 0.8 and to lift coefficients of the 
cazibered, twisted wing of C, 0.2, 0.4, 0.6, 0.8, and 1.07. !Lofllustrate 
=The appropriate sngles of attack for the various lift coefficients were I 

i determined from the lift curves of the wings measured from force 
I tests. Such a procedure for correlating the measured span loading - 
\ with wing CL was made.necessary by the lack of pressure data over 

the root areas of the two models. This lack prevented a determi- 
nation of total lift from pressure distribution. 
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. 
the degree of-accuracy of the W8iSSinger simplified 1iftingGurface 
theory for predicting the span loading (discussed in reference 6), . 
the theoretical cl distribution computed by this method for each of . 
the afore-msntioned values of wing lift coefficient are shown-in the 
figures for each wing along with the experimental data. In mking such 
a correlation it is necessary to assume, of course, that the presence 
of the fuselage exerted a negligible effect outhe over-all spanwise 
distribution of cz. For.the plain~wing, it may be noted that the 
theory was satisfactory for predicting the spanwis8 distribution of cl 
for wing lift coefficients ranging to 0.6 (which.is about 0.6 C 
at which point sepamticm of flow mar the tip occurred. For tia 
bered, twfsted wing the theoretical ~2 variation showed excellent 
agreemnt with the test data for lift coefficients of the wing of 0, 
0.2, and 0.4 and satisfactory agreement for lift coefficients of 0.6 
and 0.8. 

At lift coefficients approaching C 
2i!B 

for both wings, these 
comparisons show that the experimental1 ng gradually shifted inboard, 
resulting i.u a Steady increase in departure Of theory from experiment 
as lift increased. 

. 
On the plain wing, which bad no twist, the spamiselcadingcon- 

sisted of only the additfmal type (that due to angle of attack); 
whereas on the Cambered, twisted wing, the lading was made up of both 
the additional type and the basic type (that due to twist). The com- 
parisons of the curves in figure 4 showing satisfactory agreement 
between theory and experiment for both wings, therefore, clearly demon- 
strate the reliability of the Weissinger m&h& far predicting the 
basic as well as.the additional types of loading on higbly swept wings 
at moderate lift coefficients. 

Surface pressures .- In figure 5 are shown plots of lines of con- 
stant pressure coefficient on the upper surfaces of &ch of the wings 
at several angles of attack. By cwing the pressure distributions 
of the two wings at approximately equal lift coefficients it may be 
noted that the camber and twist effectsd a significant reduction in 
the peak negative pressures throu& a mcrre uniform distribution of the 
lading. At an angle of attack of 6.1a, corresponding closely to the 
desfgn lift co8fficlent of 0.4 for the cambered, twisted wing, the 
improvement amounted to a reduction in the peak negative pressure coef- 
ficient from a value of the order of -2.4 to a value of 4.5. 

stalling Charact8ristics 

r- 

The pressure-distributfon data at the various stations on each 
wing, given in figures 10 and 11 for the plain wing and for the cam- 
bered, twisted wing, respectively, have been scrutinized in order to 
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define the stalling characteristics. For additional clarificatfon of 
this stalling picture, figures 7 and 8 have also been prepared which 
show, respectively, the variation of local center of pressure and local 
pitching-moment coefficient with angle of attack and the vsriation of 
pressure coefficient with local lift coefficient. 

Plainwing.- The static longitudinal stability of the plain wing, 
shown in figure 6(a), was nearly constant up to an angle of attack 
of 8O corresponding to a lift coefficient of about 0.48. At slightly 
higher lift coefficients, the wing exhibited a small increase in 
stability. A close examination of the center-of-pressure character- 
istics in figure 7 and the pressure data in figure 10 revealed no 
explanation for this small shfft of the aerodynamic center. Thus, the 
necessary change in pressures apparently was not localized but was stifS.- 
ciently distributed over the wing so that the magnitude of any local 
change fell within the accuracy of the pressure measurements. 

Initial flow separation on the wing occurred near the tip at an 
angle of attack of about ll.5O (C!I, of 0.65) and marked the beginning 
of an abrupt drag rise and.instability of the King pitchln@; moments. 
This separation appeared to be associated eth the formation of a bubble 
of separated flow near the leading edge (similar to that described In 
reference 7). EMdence of this lsminar separation and reattachment of 
flow may be seen in figure 10(f) which shows, 
12.2O, 

at sn angle of attack of 
a partial collapse of the lead-e peak pressure accompanied 

by the formation of a region of approxtitely constant pressure over the 
forwsrd 15 percent of the chord. A number of two-dimensional tests of 
sections (e.g., references 7 and 8) have shown thfs type of separation 
to be a characteristic of thin sections having relatively small leading- 
edge radii. Above 13.5O angle of attack, the flow separation at the 
tip was complete with no reattachment of the flow to the surface behind 
the leading edge. With further -crease Fn angle of attack, this Flow 
separation spread gradually fnboard until at C! 

9 
of the wing of 

0.94, corresponding to an angle of attack of 230, he flow was detached 
over almost the entire upper surface. 

The progression of the stall from the tip to the root was the 
basic cause of the unstable pitching moments of the wing in the upper 
lift range shown fn figure 6(a). The local cent-f-pressure and 
local pitchivoment-coefficient results Fn figure 7 illustrate this 
gradual stall progression by the variation in angle of attack at which 
an abrupt break in the curves occurred for the various stations across 
the span. As would be expected on the basis of tw+dimens ional section 
data, the resulting moment change of each section at stall was in the 
direction of increased stability; whereas the stability of the total 
wing, as noted earlier, decreased sharply with the occurrence of flow 
separation. This clearly demonstrates the d ominant influence on the 
longitudinal stability of swept wings that changes in span loading have 
as compared to sectiorwoment characteristics. 
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Cambered, twisted wing.- Local lift curves and wing force cbarac- 
teristics for the cambered twisted wing are given in~figure 6(b). For 
angles of attack of the wi& below lo , the pitching~oment-coefficient 
data indicate a position of the aerodynamic center of approximtely 
0.4OF. The explanaticcn for this rearward position of the aerodynamic 
center may be seen in the pressure data of fig&e 11(f) as resulting 
from separation on the lower surface of the wing tip near the leading 
edge. A similar lower--surface separation was described in reference 9 
concerning results of two-dimensional tests of the NACA 64A810 section. 
It was indicated that the formation of a localized bubble of separated 
flow on the lower surface caused both an increase in negative lift and 
a strong positive trend of the sectian pitching moment. 

For theangle-of-attackrange f'ram1°toabout120 there appeared 
to be no separation of flow on the wing based on the force- and 
pressure-data results. Begiing with an angle of attack of about 12', 
however, the wing pitching moments, wing lift-curve slope, and local 
liftiurve slopes all show evidence of changes in the flow. 1tis - 
apparent from the local lift curves of figure 6(b) that the outboard 
area of the wing suffered losses in lift--curve slope; whereas the lift 
curves of inboard stations remained nearly linear'up to the angle of : c 
attack for C~ of the wing. An examination of the pressures indi- 
cates that the losses in lift-curve slope at outboard stations are 
attributable to flow separation n-r the trailing edge. In figure 8(b), l 

showing the variation of the pressure coe?ficlent P with. cz for an 
inboard station (0.167 semispan) asd an outboard station (0.815 semi- 
span), the convergence of the trailing-edge pressures toward a comma 
value of. P in the upper-lift range at the outboard station is indic- 
ative oftrailing-edge separation over this regionof the wing. Evi- 
dence of this separation may also be seen in figure 7 where the varia- 
tion of local pitching -moment coefficient with-angle of attack for the 
various stations across the span shows an increasing degree of insta- 
bility foreach station in progressing from the root to the tip. Of 
further siguificance, regarding this stalling picture, are the results 
presented in reference 9 from tw&imensional tests of the NACA 64A810 
section wherein it was observed that the sectian suffered a gradual 
loss in lift-curve slope and an unstable shift of the aerodynamic cen- 
teras aresultofthe growthofturbulentseparationnear the trailing 
edge. The pressure variations for the two-dimensions.1 section, derived 
fram the data of this reference, have been included in figure 8(b) for 
comparisanwiththe datameasured m thewing. Even though the wing 
pressure data presented are for-streamwise stations, the comparison is 
still valid since the distribution of the pressures along the chord is 
affected very little by a change from the streamwise direction to the 
direction normal to the quarter-chord line. The absolute values of P 
and c2 for the two- and the three-dimensional case, however, differ 
approximately by the co@. 45O following the simple sweep concept. A ' 
comparison of the results in figure 8(b) shows that the pressure .- .- 
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I 
variations for the 0.815semispan station, indicating trafztge 
separation, closely resemble the pressure characteristics for the a 
Smensional sectfon. The data for the inboard. statioli, on the other 

* hand, showno such s imilsdty with the tw cd.imenslonsl data. The reduc- 
tion in separatfon at this station thus accounts for the more linear 
slopes of the lift curves for the inbosrdarea of the/wing noted in 

- figure 6(b). 

B To further illustrate these comparisons between the wing stations 
and the two-dimensional section, figure 9 has been prepared showing the 
ratio of the wing sectfon pressure coefficient to the two-dimensional 
section pressure coefficient at the 0.8 chord point as a function of 
percent cz-. Curves for this ratio are given for both the inboard 
and the outboard stations on the wing. It may be noted that all values 
of P were divided by cz in order that any difference in effectfve 
dynamic pressure between the two and thredimensional data could be 
neglected. For the same reason, percent czmax has been used as the 
basis for matching the Mfmensional data to the threeitimensional 
section data. A value of unity for the ratio (P/cQ)~ 
indicates perfect correlation. The curve for the outbo 

j.fpm2&. 
station may 

4 be seen to show good agreement with the ix- ionaldatathrough- 
out the high-lift range thus indicating that the progression of tur- 
bulent separatfon in both cases was nearly identical. The curve for 
the inboard station, in contrast, deviates sharply from the line of per- . feet correlation in a direction which shows that the growth of P is 
maintained beyond the start of turbulent separation on the two 
dimensional section.cThus, it would appear that the stalling charac- 
teristics of the outboard sections3 of the King were essentially similar 
to those which would be mected from twc+dimensional section charac+ 
teristics snd, hence, were not too greatly affected by the spanwfse flow 
of the boundary-layer air. 

OJ 
The departure of the characteristics of the 

inboard stations from tw imensional results is most likely attribw 
table to a boundaryLlaye?+control effect caused by the drafnage of the 
boundary-layer air away from the inboard area of the w3ng. This is not 
surprising since it is knoKn from ix&fmensfonal investigations that 
the removal of bounelayer air over the afterpart of a section by 
means of suction slots is very effective in preventing turbulent separa- 
tion. In the case of thin sections with lfttle or no camber where.tur- 
bulent separation fs negligible, such as on the plain wing, the effect 
of boundary-layer removal over the aft portions of the wing will be 
small. This may be seen in figure 8(a) where the varfations of pressure 
coefficient with cz for both the inboard and outboard statfons (0.167 
and 0.924 semispan, respectfvely) on the w3ng closely match the twc~ 
dimensional sectton (NACA 64AOl.O) characteristics up to the cz 
3A comparison of the pressure data for the 0.~~eml6pa.n statfon tith- e 

the tweensfonaldata showedthe same similarityas that demo- 
' strated by the 0.815-semispan station. 
4Pressure data for the NACA 64~010 section given in figure 8(a) were w derived from results of tweensional tests reported in reference 8. 
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(about 0.6) where initial leading-edge se~raticn occurred at the wing 
tip. The inference to be drawn from these results, .therefore, is that 
on swept-back wings, the use of an airfoil section which responds to 
boundary-layer-control near the trailing edge (such as highly cambered 
sections of the uniforu+lcad type) will lead to dissimilar section lift 
curves across the span. Inboard section lift curves will be nearly 
linear; whereas those for outboard sections will resemble the two- 
dimensional section characteristics and be rounded. This will entail 
a shift inboard of -the spanwise center of load which, on a swept-back 
wing, will constitute one factor contributing to the forward movement 
of the aerodyramic center of the wing. 

The drag characteristics, unlike the lift and moment results, 
exhibited little sign of the changes in flQw occurring on the wing in 
the upper lift-coefficient range. Until -Ch was reached, the mais 
tenance of leading-edge suction was sufficient to largely offset the 
pressure-drag assoc.iated with the turbulent separation. 

The C of-the cambered, twisted wing was 1.09 and was reached -- 
at an angle 9 o attack of about 210 as shown in figure 6(b). The pres- 
sure data in figure 11 for this angle of attack show that although sepa- 
ration was present near the trailing edge of most of the stations the 
wing was free of any leading-edge separation. With an fncrease in 
angle of attack to 22.j" it may be seen that a.large change in the 
pressures occurred as a result of flow separation near the leading edge 
at all stations outboard of the 0.167 semispan &s-Lion. However, the 
type of separation at the leading edge was different fcr the inboard 
and the outboard stations; At the inbo&dstations ..(O. 383 and 0.545 
semispan), the data reveal evidence of a tinar separation and reat- 
tachment type of flow which resuLted in a sharp increase in lift noted 
in figure 6(b). At the outboard stations (0.707, 0.815, and 0.924 
semis-pan), it appears-that turbulent sewation progressed forward 
almost to the leading edge and caused a large loss in lift. Which of 
these two types of flow separati-on actually precfpitated the final stall 
of the wing is not clear from these data. 

k referehce 3 certain conclusions 
-. 

Evaluation of-tuft studfes.- 
were drawn regarding the stalling characteristics of the p-lain and the 
cambered, twisted wing which were based-an observations of tufts on the 
upper surface6 of the wings. With pressure data, however, a much more 
precise analysis is possible. On the cambered, twisted wing the tufts 
revealed early a spsnwise flow of the boundary-layer air but no rough- 
ness or turbulence until & was reached when separation of flow 
occurred near the leading sd-ge: In the case of the plain wing the 
action of the tufts was the same, showing only a s-wise flow until 
the flow separated from tha leadIng edge. However, fromthe pressure 
data it is tiown that for these two wings the flow conditions near the 
trailing cage Just preceding the incidence of separation near the lead- 
ing edge were quite dissfmilar. As discussed in the preceding section 
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of this report, on the cambered, twisted wing there was turbulent sepa- 
rationleadingtopoorpressure recovery;whereas ontheplainwing 
essentially no turbulent separati~ was present. Thus, it is apparent 
that tuft-study results are rather inconclusive for purposes of defin- 
ing separation on a swept wing and are useful primarily as an indica- 
tion of the directian of flow of the surface boundary-layer air and of 
the presence of flow separatim near the l=dIng edge. 

Cambering and twisting a 450 swept&backning far a design lift 
coefficient of 0.4 resulted in a siguificant improvement in the upper- 
surface lead distzibtrtim at this design lift coefficient. Further, 
in the upper LLf+coefficient range, the onset of leading-edge sepa- 
ration and the attendant abrupt drag rise were delayed frcsa a lift 
coefficient of about 0.65 to 1.09. The ibrmd shift of the aerody- 
namic center in the upper lif%coefficient range was reduced but not 
eliminated by the camber and twist. The cause of the forward shift of 
theae+Qnamic center,howev-er,was completely changed. Ontheunm 
bered, untwisted wing it resulted from abrupt separation of flow from 
the leading edge; whereas, anthe cambered, twistedwing, it resulted 
from a madual spread, both chordwise and spsnwise, of separation of 
flow from the wing trailing edge. 

On the basis of a cwison of the pressures at an inboard and 
an outboard station on the ceribered, twisted wing with the correspond--‘ 
ingtwo4imensionalsectfon~essure data, itwas deducedt&tthe 
spanwise flow of the boundary-layer air resulted in a favorable effect 
at the inboard sections of the wing and caused Tuttle or no effect at 
the outboard se&ions. Ccmsequently, the linear range of the local 
lift curves for inboard sections was extended,while the lift curves for 
outboard sections resembled that of the tw&I.mensioual sectian and 
were rounded. The analysis points to the conclusfon that, on swept- 
back wings, the use of a highly cambered section for which the lift 
characteristics respond to boundary-layer cmtrol near the trailing 
edge will entail a gradual shift inb& of the center of load in the 
upper liftrangeand, cmsequently, a fmuard shift of the aerodynamic 
center. 

e 

Theoretical span loadings of either the additional or the basic 
types, compui&L by the Weissinger simplified lifting-surface theory, 
gave good to excellent agreement with experiment in the moderate lift 
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ranQe. Da the upper.Uftrapge the experlmentalspauwise center of 
loadmoved Mt~oard. 
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TABLE I.- COORDINATES OFTKEAJRF'OILSECTIONS 
[Stations and ordinate6 given in percent of drfoil chord.1 

NACA 64~010 

station orainate 

0 0 
-5 .%o4 
-75 l *9 

1.25 1.225 
2.5 1.608 
5 2.327 
7.5 2.805 

lo 
15 ;-ii; 
20 4:272 
25 4.606 
33; 4.837 

E :-z 41094 

z 
4.684' 

z ",% 3:597 

E 3.127 2.623 

.E 2.103 1.582 

iz 1.062 .541 
,021 

LE. radius = o .6& 
T.E. radius = 0.022 

. 

. 
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TABLE I.- COIKLUDED 
[Stations and ordinates given In percent of airfoil chord.] 

NACA 64A810 (a = 0.8 modified) 

Upper surface Lower surface 

Station Ordinate station fOrdinate 

0 0 0 0 
.214 .976 9785 -.526 
.428 1.231 1.072 
.881 1.650 1.619 Z:,'E 

2.064 2.475 2.936 -.787 
4.506 3.'T16 
6.984 4.703 g,“s 

-.832 

101521 
-.~IZL 

9.479 
14.500 :*E 
19 -543 
24.601 ;:p9g 

15.500 3$ 
20.457 -.526 

9:420 
25.399 -0383 

29.668 30.332 -.232 
34.742 9.857 g.;g -.065 

g-z= 
49:9n 

10.107 ID.150 45:100 
.=3 
.364 

10.005 50.023 .637 
55 0049 9.693 54.951 .917 
60,114 98-z 59.886 1.187 
65-W 64.831 1.426 
70.215 7:850 69.785 1.610 
75.252 6.932 74.748 1.710 
80.300 79.700 1.657 
85.292 

;.8$ 
84.708 1.331 

90.204 3:004 89.796 
95.104 1.5x? 94.896 :gZ 

100.000 .021 loo .ooo -.021 

L.E. radius = 0.687 
T.E. radius = 0.023 



I , , I 

.ffofe: A/l dimensions given in feet unless 6fherwise specified. 

F&we L- Dimensions of the semhpon models. 



. 

. 
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. 

Figure 2.- Three-quarter front view of the canbered, twisted semIspen 
wing-fuselage installation tithe Ames b-by 8+foot wind tunnel. 



. 



. 

Figure 3.-?7~ wing plan form shvuhg the spunwise wfht~on of twikttrnd the /ocotion of the pressure 

or/f/ce stations. 



- Experiment 

4 P-80 ----- Theory 
I, I I 

.6 

0 
0 .I .P .3 .4 .5 .6 .7 .8 .9 I.0 

Fraction of sem@n, 7 

(0) PM wing. 

4,comporison of the iheoniAcal and experimentof sponwhe distribuiion of local fifi 
sevemf wing f/ft coefficknts. 

$ 
coeffhbnt rbr s! 

, 



c , 

----- Thewy 
I.2 -+c----c--Y- -. I 

.2 

0 

:2 
0 .I .2 ,3 .4 3 .ts .I 

Fmotiou of sum&m, f 
.8 .9 



22 NACA FM AWJ24 

_--_ - 

., -: 

(b) Corn&erect, fwisfed wing. 

Figure &Effect of camber and twist on the upper-surface pressure confours 
for seYero/ wing lift coefficients. 
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figure 6,- Correlation of the local lift curves wirh the wing force characteristics. 
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Angfe of oflock, a, o’eg 

figure Z- Vor/off/on of loco/ center of pressure und /ecu/ pifch/ng- 
mominf coefficienf -with ungle of utfuck. 
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Figure 9, The ratio of pressure coefficient on the cambered, twisted wing to pressure 
coefficient on the AfACA 64A8/0 section at fhe 0.8-chord point for on inboard 
sfotlon ond on outboard Hot/on, 
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Figure /O.-Pressure dfstrikt~on on fhe p/oh wing. R, 8.0 miMon. 
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0 Q, 0.545. 
Figure k2-Confheo! 
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Figure #.--conrinued. 
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Figure /O.-Con finued. 
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(al 7/, 0.167. 

figure f/.-Pressure disfribufim on fhe com&ered, fwisfed wing. R, 8.0 miflfon. 
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